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ORBITAL SATURATION: THE NECESSITY FOR
INTERNATIONAL REGULATION OF
GEOSYNCHRONOUS ORBITS
In the twenty years since the launching of SPUTNIK I, the
first artificial earth satellite, the use of outer space has become an
extremely important extension of man's activities on earth. The
most beneficial uses of outer space itself1 have been made in a
doughnut-shaped area some twenty-three thousand miles above the
equator: the geosynchronous orbital belt.2 To date, the most useful
applications of the geosynchronous orbit have been weather studies
1. The use of outer space is to be contrasted with the use of space technology on earth.
The latter aspect of space-related technology has led to great strides in medicine, electronics,
and metallurgy. F. ORDWAY, DIVIDENDS FROM SPACE 1-62 (1971).
2. For the purposes of this comment, a geosynchronous satellite is considered to be #n
artificial earth satellite whose altitude and speed are controlled to give it an orbital period of
24 hours. When positioned directly above the earth's equator, the satellite's orbital period is
thereby synchronized with the earth's rotation. Thus, the satellite remains relatively stationary above one point on the equator at an altitude of approximately 23,300 miles. COMMUNICATIONS SATELLITE CORPORATION PROSPECTUS 9-10 (1964), reprinted in Hearings on
Satellite Communications Before the Military OperationsSubcommittee ofthe House Committee on Government Operations, 88th Cong., 2d Sess., pt. 1, at 597, 605-06 (1964). The International Telecommunication Union (ITU) Radio Regulations make a distinction between
geosynchronous and geostationary satellites. According to the Regulations, "[a] geosynchronous satellite is an earth satellite whose period of revolution is equal to the period of
rotation of the earth about its axis . . . . [A] geostationary satellite is a satellite, the circular
orbit of which. . . turns about the polar axis of the earth in the same direction and with the
same period as those of the earth's rotation." ITU Radio Regulations (1976), reprinted in
part in Committee on the Peaceful Uses of Outer Space, Physical Nature and Technical
Attributes of the Geostationary Orbit, Study Prepared by the Secretariat 3, U.N.Doc.
A/AC. 105/203 (1977) [hereinafter cited as Attributes]. However, the use of the term geostationary is somewhat misleading. The satellites do not remain absolutely stationary with
respect to the earth. Rather, they are affected by various factors which cause perturbations
in their orbits. It is technically possible to maintain a satellite, as long as its fuel lasts, within
an area of 90 square miles, with only minor variations in altitude. Thus, it is more accurate
to refer to such a satellite as synchronous. Id at 3-4. Additionally, virtually all such satellites must be placed in equatorial orbits in order to maintain a constant line of sight with
various points on the earth's surface. This is the very raison d'etre of geosynchronous satellites. See note 22 infra, and accompanying text. The orbit of a geosynchronous satellite is
known as a geosynchronous orbit. The entire area in which geosynchronous orbits are possible is the geosynchronous orbital belt. For convenience, the approximate position above
which a satellite.orbits is used to denote the location in space, or "nominal position" of a
satellite. This position is given in degrees longitude, as measured from the Greenwich Meridian. Lonberg, The BroadcastingSatellite Conference, 44 ITU TELECOMMUNICATION J.
482, 488 (1977).
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which have saved many lives from nature's onslaughts 3 - and
communications satellites - which have largely replaced high frequency radio transmission and cables for long range telephone
communications.4 The future holds the promise of even greater
benefits from geosynchronous orbit: the 5 use on earth of electricity
generated from solar radiation in space.
-

These uses clearly demonstrate the need for geosynchronous
satellites. There are, however, problems with respect to the orbit.
For both technical and political reasons, the number of satellites
which can safely use the geosynchronous orbital belt is limited.
Technical reasons limit the spacing to one satellite per two degrees
of arc;6 in some cases, political considerations have increased the
spacing to five degrees.' The value of orbital positions has caused
competition among nations and a clamor for regulation of this fast
developing field.8
At present, the use of outer space is regulated by the Space
Treaty of 1967. 9 This agreement provides, in part, that space is
free from national sovereignty and open to the use and enjoyment
of all nations. It does not, however, specifically regulate geosynchronous orbits. Until recently, this task was left to individual nations, with registration of satellites being accomplished by the
United Nations and the International Telecommunication Union
(ITU). 1° In early 1977, however, the ITU took a first step toward
3.

G. PAUL, THE SATELLITE SPIN-OFF: THE ACHIEVEMENTS OF SPACE FLIGHT 133

(1975).
4. ORDWAY, supra note 1, at 218.
5. Space Offers Energy: Will the United States Go and Get It?, M-8-152 SPACE WORLD

30, 32 (Aug. 1976) [hereinafter cited as Space Energy].
6. The reason for this is radio interference. If satellites are positioned too closely their
transmissions may overlap causing ground receivers to pick up unwanted signals which distort the desired signals. Skrupski, Users Starting to Hop Aboard U.S. Communications
Satellites, 47 ELECTRONICS 95, 98-100 (Oct. 3, 1974).

7. Id
8. Johnsen, U.S. to Oppose Broadcast Satellite Plan, 106 Av. WEEK & SPACE TECH. 85,
85 (Jan. 10, 1977).
9. Treaty on Principles Governing the Activities of States in the Exploration and Use
of Outer Space, Including the Moon and Other Celestial Bodies, opened/or signature Jan. 27,
1967, 18 U.S.T. 2410, T.I.A.S. No. 6347, 610 U.N.T.S. 205 [hereinafter cited as Space
Treaty].
10. International Telecommunication Convention, done at Malaga-Torremolinos, Oct.
25, 1973, reprinted in G. WALLENSTEIN, INTERNATIONAL TELECOMMUNICATION AGREEMENTS, pt. 3 (1977) [hereinafter cited as Malaga-Torremolinos Convention]. The ITU is
loosely affiliated with the United Nations and refers to itself as a "United Nations Specialized Agency." Nevertheless, it has been in existence far longer than the United Nations
(since 1865), and does not function in the manner of most United Nations Agencies.
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international regulation of geosynchronous orbits at its Broadcasting Satellite Conference in Geneva, where nominal positions for
direct broadcast satellites above the Eastern Hemisphere were assigned. " Because of intense opposition to this plan by the United
States, the Western Hemisphere was left unrestricted.' 2 The problem of orbital allocation is complicated by the claims by equatorial
countries of sovereignty over the orbital belt.13 This matter has
United Nations Committee on the
been the subject of debate in the
14
Peaceful Uses of Outer Space.
Serious problems may result in the absence of uniform regulation of geosynchronous satellites. Disruption of communications,
satellite collisions, and interference with weather forecasting are a
few of the possible results. Disagreement over the positioning of
satellites could bring nations into potentially disastrous conflict
with each other. Alternatively, the reservation of orbital space by
the ITU without regard to possible future developments could lead
to the retardation of space utilization. It is therefore the purpose of
this comment to suggest a uniform regulation of geosynchronous
satellites using an "evolutionary principle."' 5 Further, it will be
shown that the United Nations Committee on the Peaceful Uses of
Outer Space would be the most appropriate organization to supervise this regulation.

I.
A.

THE ORBIT

The Needfor Geosynchronous Satellites

For the first time in history, on October 4, 1957, a man-made
object was rocketed into orbit around the earth. 16 SPUTNIK I was
quickly followed by other artificial satellites. Little more than a
ITU Press Release, ITU/76-36 (Nov. 26, 1976) (copy on file with Calfornia Western International Law Journal)[hereinafter cited as Press Release].
11. Final Acts of the World Administrative Radio Conference for the Planning of the
Broadcasting-Satellite Service, done Feb. 13, 1977, - U.N.T.S. -, publishedseparately by
the International Telecommunication Union [hereinafter referred to and cited as Final Acts].
This document regulates only broadcast satellites which broadcast directly to individual television sets without the benefit of intervening local receivers and transmitters. See Powell,
Direct BroadcastSatellites: The Conceptual Convergence ofthe FreeFlow ofInformation and
National Sovereignty, 6 CALIF. W. INT'L L.J. 1 (1975).
12. Linberg, supra note 2, at 488.
13. Id See also notes 86-90 infra, and accompanying text.
14. See notes 86-90 infra, and accompanying text.
15. See text accompanying notes 123-127 infra for an explanation of this principle.
16. Brown, Treaties Concerning CelestialExploration andthe Concept of NaturalLaw, 6
CREIGHTON L. REV. 179, 191 (1972).
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year later the United States Army Signal Corps began the practical
application of outer space with SCORE I, the first communications
satellite. 7 SCORE and its descendants ushered in a new age in
communications. Long distance communications no longer had to
rely on high frequency radio transmission, which is subject to extreme atmospheric and solar interference,' 8 or on the severely limited and very expensive transoceanic cables. 9 In 1962, the
American Telephone and Telegraph Company launched the first
commercial communications satellite, TELESTAR. 2° TELESTAR was quite successful, 2' despite the short time it was in radio
contact with ground stations.2 2 By the following year, however,
this problem had been solved by SYNCOM, the first geosynchronous satellite.2 3 In 1965, corporate enterprise again entered the
picture with the first privately-owned geosynchronous satellite,
EARLY BIRD.2 4 In the thirteen years since that time, more than
ninety geosynchronous satellites have been orbited.2 5
17. PAUL, supra note 3, at 31.
18. Id at 14.
19. TAT 5, the fifth in a series of transatlantic telephone cables, was laid in 1970 and
could handle 720 simultaneous conversations. Id at 15. By comparison, each of the eight
INTELSAT III satellites, the first of which was launched in 1968, could handle 1500 telephone conversations or four television relays. The cost of a modem communications satellite is about one-quarter that of a transatlantic cable. Beatty, The Comsat Revolution, 54 SKY
AND TELESCOPE 4, 4-5, 7 (1977). The advent of fiber optics will not reduce the need for
transoceanic communications satellites, as the cost of laying a fiber optic cable would be
about the same as the cost of laying a conventional cable. Similarly, laser-type communication devices would require a satellite link-up in order to function over long distances because
of the curvature of the earth.
20. PAUL, supra note 3, at 35-36.
21. Id at 39-40.
22. Radio waves (except for their wave motion) travel in straight lines. Thus, radio
signals cannot be picked up directly by receivers beyond the horizon of the transmitter. Although it is possible to communicate over long distances by "bouncing" high frequency radio
waves between the earth's surface and the ionosphere, the quality of such signals is poor.
However, ultra high frequency and microwave transmissions provide better quality reception. Because these types of signals are not reflected by the ionosphere, they must be relayed
by intermediate stations when the object is to communicate between distant points on the
earth's surface. A communications satellite performs the function of such a relay station.
Because TELESTAR's orbit was fairly low (510-3040 miles), and because it orbited so rapidly, it was simultaneously within the line-of-sight of transmitting and receiving stations for
only a few minutes on each orbit. Id at 39.
23. Beatty, supra note 19, at 4.
24. Chayes & Chazen, Policy Problemsin Direct BroadcastingfromSatellites, 5 STAN. J.
INT'L STUD. 4, 4 (1970) [hereinafter cited as Chayes].
25. See Legal Sub-Committee of the Committee on the Peaceful Uses of Outer Space 3,
U.N. Doec. A/A.C. 105/C. 2/SR. 277 (1977).
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In order to create an entity to exploit this newly-developed
method of communications, Congress in 1962 passed the Communications Satellite Act. 26 The entity thereby created was the Communications Satellite Corporation (COMSAT).2 7 In 1964, the
International Telecommunications Satellite Consortium (INTELSAT) was founded under the auspices of the United States Department of State.2 8 Under the initial agreement,2 9 COMSAT, as the
manager of United States interests in INTELSAT, held a sixty-one
percent controlling interest in the Consortium. 30 Because objections to United States control led to a boycott of INTELSAT by
Communist countries, 3 1 INTELSAT's goal of creating a single,
worldwide system of satellite communications was thwarted.3 2
Member states also objected to the control arrangements, and
finally managed to bring about a renegotiation of the INTELSAT
agreement.3 3 The new agreement,3 4 which took effect in 1973,
bases voting power on a complicated formula precluding a onemember monopoly. 35 COMSAT now controls only thirty-one percent of INTELSAT.3 6
Despite the changes in the INTELSAT structure, the Communist nations have opted for the formation of their own organization,
INTERSPUTNIK.3 7 Nevertheless, INTELSAT has been quite
successful, considerably reducing the cost of international tele26. 47 U.S.C. §§ 701-44 (1970).
27. COMSAT is a statutory monopoly, originally controlled jointly by the telecommunications industry, private shareholders, and the United States government. Kerner, The
Communications Satellite Corporation: Toward a Workable Telecommunications Policy, 27
HASTINGS L.J. 721 (1976). Although the telecommunications industry - in particular
AT&T - divested itself of COMSAT stock by 1973, the President of the United States still
appoints three of COMSAT's directors. The other directors are elected by the shareholders.
M. KINSLEY, OUTER SPACE AND INNER SANCTUMS: GOVERNMENT, BUSINESS, AND SATELLITE COMMUNICATION 25, 205 (1976).
28. KINSLEY, supra note 27, at 28.
29. 15 U.S.T. 1705.
30. Smith, The Legal Ordering of Satellite Telecommunication: Problems and
Alternatives, 44 IND. L.J. 337, 347 (1969).
31. PAUL, supra note 3, at 53.
32. Doyle, Communications Satellites- International Organization for Development and
Control, 55 CAL. L. REV. 431 (1967).
33. Intelsat Moves Toward Permanent Form, 106 Av. WEEK & SPACE TECH. 90, 91 (Jan.
10, 1977) [hereinafter cited as Permanent Intelsat].

34. Agreement Relating to the International Telecommunications Satellite Organization, done Aug. 20, 1971, 23 U.S.T. 3813, T.I.A.S. No. 7532.
35. Permanent Intelsat, supra note 33, at 90-91.
36. Id at 90.
37. 0. OGUNBANWO, INTERNATIONAL LAW AND OUTER SPACE ACTIVITIES 47 (1975).
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phone calls. 38 By 1977, INTELSAT claimed a membership of
ninety-five nations. 39 Even the Soviet Union, although still not a
member, uses INTELSAT satellites.40 Presently, eight INTELSAT IV and IVa satellites provide global communications averaging 99.9% reliability.4 The need for international communications
is still growing,42 and with it the need for geosynchronous satellites.
In 1979, the first INTELSAT V satellites, which will double
the
43
telephone capacity of their predecessors, will be launched.
As a profit-seeking venture, INTELSAT is highly successful."
In its goal to create a single global telecommunications system,
however, it has failed.45 The mere fact that another system of communications satellites exists is indicative of this failure. Because of
socialist opposition to INTELSAT's capitalistic nature, and for
other political reasons, the competing INTERSPUTNIK system is
still maintained by the Soviet Union and its allies.'
Other systems of communications satellites, not affiliated with
either of the two international systems, have expanded the field.
The domestic satellites ("DOMSATS") are intended for use solely
within one country or region, either for telephone communications
or for radio and television broadcasting. 47 Domestic communications satellites are operational in the Soviet Union,48 Canada,49 In38. PAUL, supra note 3, at 58.
39. Permanent Intelsat, supra note 33, at 90.
40. Lesko, Direct Satellite Broadcasting,6 GA. J. INT'L & COMP. L. 564, 578 (1976). In
addition, the Moscow-Washington "hot line" uses INTELSAT facilities. PAUL, supra note
3, at 64.
41. Edelson, Global Satellite Communications, 236 SCIENTIFIc AM. 58, 59-60, 65 (Feb.
1977). These satellites, the fourth models (with subsequent modification, hence "IVa") in
the series of INTELSAT satellites, are each 23 feet in height and weigh over 1,800 pounds.
Third Intelsat IV-A Satellite Launched, Ill Sc. NEWS 359 (1977).
42. Transatlantic needs grow at a rate of 35% per year. PAUL, supra note 3, at 57.
43. Edelson, supra note 41, at 65.
44. Id
45. Chayes, supra note 24, at 17.
46. PAUL, supra note 3, at 64.
47. The advent of the direct broadcast satellite has brought about a storm of controversy, largely over the issue of propaganda, along with fears of third-world nations that their
individual cultures would be supplanted by those of the developed (particularly Western)
nations which would be in a position to supply most of the programming. These fears led in
part to the agreement reached by the ITU Broadcasting Conference. Lnberg, supranote .2.
For a discussion on the merits of direct satellite broadcasting, see Powell, supra note 11.
48. There are two Soviet systems, MOLINYA - some of which are in elliptical, rather
than geosynchronous, orbits - and STATIONAR. Some sattelites from both systems belong
to the INTERSPUTNIK system. Beatty, supra note 19, at 6.
49. Canada has three ANIK satellites. Golden, Telesat Canada-Innovations in Domestic Satellite Communications, 4 CAN. Bus. REv. 41, 41 (Winter 1977).
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donesia,5 ° and the United States. 5 1 DOMSATS are also planned
for Europe,52 Japan,5 3 Brazil,5 4 and the Arab states.5 5
Although communications satellites have thus far been the
most numerous type of geosynchronous satellite, there exist other
applications. Currently, geosynchronous satellites serve in weather
forecasting, 56 military reconnaissance,5 7 and navigation. 58 There is
another potential application, one which could overshadow even
the communications satellite as the most important use of space: the
production of electricity on earth from solar energy collected in
space. 59 Two types of solar power stations have been proposed.
50. The Indonesian satellite PALAPA was launched by NASA in 1976 and is used primarily to improve domestic telephone service. Id; O'Lone, Indonesia Poisedfor Satellite
Launch, 104 Av. WEEK & SPACE TECH. 55 (June 7, 1976).
51. There are six operating American "DOMSATS" owned by RCA (RCA SATCOM)
and Western Union (WESTAR). The American Satellite Corporation leases some of the
circuits in these satellites. AT&T and GTE plan to launch COMSTAR in 1979; Satellite
Business Systems will launch their satellite in 1980. Canada's ANIK system also provides
some service between Alaska and the continental United States. The Domsat War Gets
Tougher, 109 DUN'S REV. 72 (May 1977); Domestic Satellite Service Authorized, 106 Av.
WEEK & SPACE TECH. 27 (Jan. 24, 1977).
52. See Symphonie May Provide CommercialService, 101 Av. WEEK & SPACE TECH. 22
(Sept. 30, 1974); Europe Readies Backupfor Lost OTS, 107 Av. WEEK & SPACE TECH. 24
(Sept. 19, 1977).
53. Japanese Geosynchronous Satellite, Ill ScI. NEWS 168 (1977); Space Systems
Summaries, 16 ASTRONAUTICS & AERONAUTICS 74-75 (Sept. 1978).
54. Brazilian Satellite System Bids Accepted, 105 Av. WEEK & SPACE TECH. 47 (July 5,
1976).
55. Johnsen, Arabs Plan Domestic Satellite System, 101 Av. WEEK & SPACE TECH. 22
(Sept. 30, 1974).
56. There are currently four geosynchronous weather satellites in orbit, two operated by
the United States, one by the European Space Agency, and one by Japan. The Soviet Union
plans to launch its GMS satellite in early 1978 to complete a worldwide meteorological monitoring system supervised by the United Nations World Meteorological Organization. Japanese Weather Satellite, 44 ITU TELECOMMUNICATION J. 473 (1977); Attributes,supra note 2,
at 11.
57. The United States uses geosynchronous satellites to provide warning of Soviet missile launchings. Now a New Arms Race in Space, 83 U.S. NEWS & WORLD REPORT 28 (Nov.
14, 1977).
58. PAUL, supra note 3, at 104-13.
59. The production of solar energy in space for use on earth has been called "perhaps
the most imaginative and potentially significant prospect for the utilization of space in the
service of mankind." Committee on the Peaceful Uses of Outer Space, State of the Art and
Assessment of Scientific and Technological Developments in the Exploration and Practical
Uses of Outer Space Within an International Framework, Report Submitted by the International Astronautical Association 22, U.N. Doc. A/AC. 105/173 (1976). The cost of such
power "could be well within the competitive range of the other candidate power generation
alternatives at the beginning of the 21st Century." Committee on the Peaceful Uses of Outer
Space, Information Concerning Ongoing and Planned Programs in the Field of Generation
or Transmission of Solar Energy by Means of Space Technology 2, U.N. Doe.
A/AC.105/181 (1976).
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One proposal envisions one or more enormous satellites with an

area of 17.4 square miles.6"
smaller

satellites. 6'

The other concept is for a string of

The proponents of both systems claim that

they could be in operation by the year 2000.
Space solar power stations present a challenge to both technology and space law. The dispersal of the required microwave transmission signals, with the concomitant loss of energy, is one
technical problem that remains to be solved.6 2 Another problem is
the radiation hazard to people in the vicinity of the reception station and to air and spacecraft which might fly through the beam.6 3
The legal problems may be more difficult to solve. Whichever type
of station is chosen, such satellites are bound to place a new demand on an area of space which is rapidly approaching saturation.
B.

Orbital Competition

That the use of geosynchronous orbits will continue to grow is
evidenced by their many and varied applications. Although geosynchronous satellites have a short lifespan,6 the need is growing at an
increasing rate. Studies indicate that there will be a need for
nearly 230 new geosynchronous satellites between 1975 and 1990.65
The demand on the geosynchronous orbital belt during the last
60. An Orbiting Solar Power Station, 49 SKY AND TELESCOPE 226 (1975) [hereinafter
cited as Power Station].
61. Space Energy, supra note 5, at 32.
62. Power Station, supra note 60, at 226.
63. Id
64. Because of variations in the earth's axial tilt, and perturbances caused by the
gravitational fields of the moon and sun, it is necessary to continuously monitor and correct a
geosynchronous satellite's orbit. PAUL, supra note 3, at 36. Once the fuel runs out the
satellite becomes "dead," drifts in orbit and comes to rest in a new geosynchronous orbit in
one of two positions in the orbital belt: one at about 90 degrees west longitude (above the
Galapagos Islands); the other at about 80 degrees east longitude (above the equator south of
Sri Lanka). Valters, Perspectivesin the EmergingLaw of Satellite Communications, 5 STAN. J.
INT'L STUD. 53, 71 (1970). About half of the geosynchronous satellites that have been
launched are now such derelicts. Von Kries, Legal Status ofthe GeosynchronousOrbit, PROCEEDINGS OF THE EIGHTEENTH COLLOQUIUM ON THE LAW OF OUTER SPACE 27, 30 (1975).
Recently, spent geosynchronous satellites have been removed from the orbital belt by using
their last remaining fuel reserves. Attributes, supra note 2, at 5. This solution, although
helpful for the removal of new satellites, will not remove those satellites which became inactive before the development of this technology. It is possible that those satellites could be
removed by NASA's Space Shuttle. As the need for geosynchronous satellites grows, however, the removal of such satellites will fail to solve the overcrowding problem.
65. This figure apparently does not include geosynchronous solar power stations. Von
Kries, supra note 64, at 30.
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quarter of this century will unquestionably expand, possibly in excess of the supply of orbital positions.
Theoretically, within the present state of technology, the geosynchronous orbital belt can accomodate about 1800 satellites without danger of collision.6 6 This number, however, is limited by
some important factors. First, satellites must be placed where they
are needed. A satellite must be within a direct line of sight to the
area it serves in order to do its work.67 Thus, a satellite whose
purpose is to broadcast educational television programs to villages
in India would be useless in orbit over South America.6 8 At the
present time, the United States is far and away the leader in geosynchronous satellite technology.6 9 Therefore, the areas most in
demand for geosynchronous satellite placement are those suitable
for broadcasting and telephone communication in the United
States and between the United States and Europe.70 This will presumably remain true when solar power stations are placed in orbit,
because the industrial countries will be able to afford the initial
costs of such projects. Additionally, the radio frequencies used by
satellites limit the degree of physical proximity between satellites.
This is based on the fact that radio waves cause interference when
they overlap, particularly when the frequencies are close together.
The area of earth reception is also important. If a narrow beam is
used to transmit to only one ground station, the chances of interference are reduced. However, when satellites broadcast to large
areas, the chances of interference are greatly increased. 7 ' Therefore, satellite placement and spacing are closely correlated to frequency usage.7 2
There is also the problem of "dead" satellites which limit the
usable orbital space by occupying areas within the orbit.73 Taking
these problems into consideration, the present technological limit
on geosynchronous satellites is about 180. 7 4 This does not take
into account the present conservative policies of the governments of
66. See notes 2 and 22 supra.
67. See note 2 supra.
68. For a discussion of the achievements of satellite television broadcasting to Indian
villages, see Pal, 4 Visitor to the Village, 33 BULL. OF ATOMIC SCIENTIsTs 55 (Jan. 1977).
69. Beatty, supra note 19, at 7-8.
70. Von Kries, supra note 64, at 31.
71. See note 6 supra.
72. Von Kries, supra note 64, at 31.
73. Id
74. BUk, Geostationary Satellites and the Law, 39 ITU TELECOMMUNICATION J. 487,
487 (1972).
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the United States and Canada which now call for satellite spacing
of four to five degrees." Nor does it take into account the claims of
sovereignty over portions of the geosynchronous orbital belt made
by some equatorial states.7 6 If these claims are upheld, they could
exclude up to eighty-three degrees of arc from the usable orbital
77
belt, thus reducing the limit on geosynchronous satellites to 141.
It is therefore imperative that worldwide agreement be reached regarding the use of geosynchronous orbits before a serious confrontation occurs.
II.

THE LEGAL SITUATION

A.

The Space Treaty

At present, there is no universal system for allocating orbital
space in geosynchronous orbit. Instead, nations unilaterally claim
orbital space as needed. 78 The United Nations has already begun
debate on the status of the orbital belt.7 9 In order to understand
the debate, and the proposals made by the various nations to alleviate the problem, it is necessary to analyze the legal aspects of the
geosynchronous orbit in light of the Space Treaty of 1967.80 First,
however, the applicability of the Space Treaty to the geosynchronous orbit must be determined.
One of the most remarkable aspects of the Space Treaty is that
it does not define the area that it governs.8' There have been many
attempts to define outer space, or at least to specify an agreeable
boundary between sovereign airspace and free outer space. 82
These attempts have been blocked largely by the United States,
which argues that technological developments in the aerospace field
are so unpredictable as to make the assignment of a definite bound75. Skrupski, supra note 6, at 98-100.
76. See notes 86-90 infra, and accompanying text.
77. This is because the satellites require a minimum of two-degree spacing in order to
avoid radio interference. Bulik, supra note 74, at 487. As the geosynchronous orbital belt

is about 161,500 miles in circumference, each degree of arc represents about 443 miles.
78. See Final Acts of the Extraordinary Administrative Radio Conference to Allocate
Frequency Bands for Space Radiocommunication Purposes, done Nov. 8, 1963, 15 U.S.T.
887, T.I.A.S. No. 5603; Malaga-Torremolinos Convention, supra note 10.
79. Committee on the Peaceful Uses of Outer Space, Reports Pertaining to the Use by
Satellites of Positions in the Geostationary Orbit, U.N. Doc. A/AC. 105/149 (1975).
80. Space Treaty, supra note 9.

81. Id
82. S. LAY & H. TAUBENFELD, THE LAW RELATING TO AcTIVmTEs OF MAN IN SPACE,
39-51 (1970) [hereinafter cited as LAY].
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ary at this time premature.8 3 Nevertheless, it is generally accepted
that satellites' orbits are considered to be in outer space. 84 The
Space Treaty lends support to this notion by listing "orbiting the
earth" as an illegal method of placing weapons of mass destruction
in space.85 If a bomb in orbit is "in space," then any satellite in
orbit must also be in space.
Unfortunately, nations do not universally accept this idea, at
least with respect to geosynchronous satellites. Some of the equatorial countries have declared that geosynchronous orbits, because
they are dependent upon the earth's gravity, fall within the sovereignty of the subjacent states.8 6 Although gravity is one force acting
on satellites, there are other relevant factors involved.
The first of these factors is the thrust of the spacecraft. A satellite booster rocket places the satellite into orbit, after which constant course corrections are necessary; otherwise, natural forces
would carry the satellite away from its nominal position. 87 The
remaining factors, which are all natural forces, are the attraction of
83. The American position is supported by Canada, Sweden, the United Kingdom, and
West Germany. In favor of a set boundary are Argentina, Austria, Belgium, Brazil, Chile,
Colombia, Czechoslovakia, Egypt, France, Ghana, Indonesia, Iran, Italy, Kuwait, Mexico,
Nigeria, Pakistan, Poland, Romania, and the Soviet Union. Legal Sub-committee of the
Committee on the Peaceful Uses of Outer Space, The Question of the Definition and/or the
Delimitation of Outer Space, Background Paper Prepared by the Secretariat 8-12, U.N. Doc.
A/AC. 105/C. 2/7/Add. 1 (1977) [hereinafter cited as Background Paper].
84. LAY, supra note 82, at 67.
85. Space Treaty, spra note 9, art. IV. See generally Zedalis & Wade, Anti-Satellite
Weapons and the Outer Space Treaty of 1967, 8 CALIF. W. INT'L L.J. 455 (1978).
86. This suigeneri principle states
that the orbit was created by the earth's gravity. . . such that the existence of the
geostationary synchronous orbit depended on its relation to the gravitational phenomena of the earth, and the orbit therefore did not fall within the concept of outer
space. In view of these characteristics of the geostationary synchronous orbit,
[some equatorial nations] felt that [their] segment of the orbit was a natural resource which had from the very outset been part of the third dimension of [their]

national sovereignty. (They] therefore believed that the use, enjoyment and occu-

pation of that segment were subject to the prior consent rule and that placing in it
of space devices must be subject to the domestic legislation of the equatorial state
involved.
Legal Sub-Committee of the Committee on the Peaceful Uses of Outer Space 3, U.N. Doc.
A/AC. 105/C. 2/SR. 277 (1977). In November and December of 1976, the "First Meeting
of Equatorial Countries" was held in Bogota, Colombia. In attendance were representatives
of Brazil, Colombia, Congo, Ecuador, Indonesia, Kenya, Uganda, and Zaire. At the meeting it was declared inter alia "that the geostationary synchronous orbit is a physical fact
linked to the reality of our planet because its existence depends exclusively on its relation to
gravitational phenomena generated by the earth, and that is why it must not be considered
part of the [sic] outer space." Background Paper, supra note 83, at 10 n. 11.
87. It is theoretically possible to place geosynchr6nous satellites outside the orbital belt.
This would, however, require prohibitively high - and uneconomical - expenditures of
fuel. Attributes, supra note 2, at 4.
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the total mass of the earth, the oblateness of the earth, the ellipticity
of the earth, the88 attraction of the sun and the moon, and solar radiation pressure.
These properties also control the orbits of all satellites, natural
and artificial, and are not limited to geosynchronous satellites.89
Finally, it must be remembered that at the time the Space Treaty
was drafted, INTELSAT and other organizations were using
geosynchronous satellites, and no objection was made to those activities at that time, either in the text of the Treaty, or in the travaux
9 For these reasons, the geosynchronous orbital belt
prparatoires.
must legally be considered a part of outer space, and therefore subject to the Treaty.
Article I of the Space Treaty begins, "[t]he exploration and use
of outer space. . . shall be carried out for the benefit and in the
interests of all countries, irrespective of their degree of scientific development, and shall be the province."'" This clause has led to
some debate on whether every satellite. orbited must be used to
benefit all mankind. Theoretically, it grants all nations the right to
benefit equally regardless of their technological capacity, and indicates a new interest in the interdependence of the world.9 2 However, it is unlikely that any state or corporation would undertake to
launch space vehicles if it were required to share them with everyone. 93 The sharing of information gleaned from space research
and use, however, is not considered unreasonable. 94 Another interpretation of this clause holds that space itself is available for every88. These factors would, but for the station-keeping thrust, cause the satellite to track in
a figure-eight, relative to the earth's surface. This figure-eight would grow increasingly large

and drift with respect to the earth's surface. Id at 4-5.
89. United States Statement on Geosynchronous Orbits, delivered to the Legal SubCommittee of the United Nations Committee on the Peaceful Uses of Outer Space, Apr. 6,
1977, cited in letter dated Dec. 27, 1977 to the author from Pierre M. Hartman, Office of the
Legal Counsel, NASA (copy on file with California Western InternationalLaw Journal).

90. Id
91. Space Treaty, supra note 9, art. I.
92. Valters, supra note 64, at 58.
93. Hearings on Treaty on Outer Space Before the Senate Comm on Foreign Relations,

90th Cong., 1st Sess. 10 (1967). See also OGUNBANWO, supra note 37, at 64; Comment, The
OuterSpace Treaty An Interpretationin Light ofthe No-Sovereignty Provision, 9 HARV. INT'L
L.J. 140 (1968).

94. OGUN'BANwo, supra note 37, at 64. It is, however, unreasonable to expect states to
share information gathered by reconnaissance satellites. If the Treaty requires this, then
both the United States and the Soviet Union are clearly violating its provisions on a continuing basis. A more favorable interpretation of such activity is that it is aimed at preventing a
war between the two superpowers and is thus within the spirit of the Space Treaty.
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one's use, but that individual satellites are not.9 5 This
interpretation is consistent with the next clause of article I.
The second clauseof article I states, "[O]uter space . . . shall
be free for exploration and use by all States without discrimination
of any kind, on a basis of equality and in accordance with international law." 96 Two aspects inhere in this clause. The first indicates that there shall be no monopolization of space by any one
state or group of states, which reflects the apprehension of the lesser
developed countries that the technologically advanced nations
might usurp certain aspects of space use.97 The second is an endorsement of a laissez-faire approach to space use,9 8 similar to the
customary freedom of the seas.99 The "freedom of use" clause has
been employed by the advanced nations to forestall what they consider overly rigid international regulation of space communications."° Although it may have been adopted with the first concept
in mind, the language of the clause supports the second concept.
The practical problems involved in the utilization of geosynchronous orbits, particularly the overcrowding problem, however, must
be thought of as limiting factors on this freedom.' 0 ' To a certain
extent, article II of the Treaty also limits the freedom of use.
Article H',provides that, "[o]uter space is not subject to national
appropriation by claim of sovereignty, by means of use or occupation, or any other means."' 1 2 This is relevant to geosynchronous
satellites since they remain relatively stationary with respect to the
surface of the earth, and could, by their very occupation of space,
be considered in violation of this clause. If use of the orbit is prohibited, however, it is of no use to anyone. Hence, use of the orbit,
theoretically permitted by article I, cannot be totally prohibited by
article II. A more reasonable interpretation of article II is that no
state may permanently claim a segment of the orbital belt by placing a satellite therein.° 3 In fact, this clause must be held to mean
that no state may claim segments of the orbital belt by any
means." This conclusion would not apply, however, if it could be
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.

Id
Space Treaty, supra note 9, art. I.
Valters, supra note 64, at 62.
Id at 62-63.
Brown, supra note 16, at 175.
Valters, supra note 64, at 63.
See note 77 supra, and accompanying text.
Space Treaty, supra note 9, art. II.
Valters, supra note 64, at 66.
But see note 72 supra, and accompanying text.
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shown that customary international law had evolved to the point

where geosynchronous orbits were exempt from the non-appropriation principle. °5 This is not, however, the case."° The state of
the law is that while permanent appropriation is not permitted, the

temporary use of geosynchronous orbits is permitted.0 7
B. Regulation

At present, there is no universal system of allocating geosynchronous orbital positions.'0 8 Satellites, and the radio frequencies
they use, are registered with the United Nations0 9 and the ITU.I 10
Individual states have positioned their satellites as they please, al-

though theoretically within ITU guidelines."' To deal with potential interference among various satellite systems, the United States
concludes bilateral agreements with other states." 2 With the
growing need for geosynchronous satellites, these measures are not
enough. Several states, led by the nations of Western Europe, have

proposed systems for allocation of geosynchronous orbital positions. ' 13
One of these systems indicates a desire that ITU allocate orbital positions in advance, so that every country would have its own
reserved locations.' 14 This idea" 15 was put into effect in a plan for
direct broadcast satellites enacted in February, 1977.'16 The plan
has divided the geosynchronous orbital arc above the Eastern
105. Valters, supra note 64, at 66.
106. Id at 67.
107. Gorove, InterpretingArticle 11ofthe Outer Space Treaty, 37 FORDHAM L. REV. 349,
356-57 (1969). This concept may have been changed by the 1977 Broadcast Satellite Conference held in Geneva, where portions of the geosynchronous orbital belt were allocated and
reserved for various nations. See notes 114-124 infra, and accompanying text.
108. A step in this direction has been taken by the ITU in assigning orbital positions for
direct broadcast satellites. See notes 114-124 infra, and accompanying text.
109. Convention on Registration of Objects Launched into Outer Space, reprinted in
OGUNBANWO, supra note 37, Appendix [hereinafter cited as Registration Convention].
110. Malaga-Torremolinos Convention, supra note 10, art. 10 § C. 1-66.
111. Von Kries, supra note 64, at 33. See also Malaga-Torremolinos Convention, supra
note 10, art. 33.
112. Von Kries, supra note 64, at 33.
113. Johnsen, supra note 8, at 85.
114. Id
115. The European plan was supported by the Soviet Union, Japan, and China. Id
116. Final Acts, supra note 11. Article II of the Final Acts indicates that several positions over equatorial nations were allocated for future use. The equatorial countries made
reservations to those allocations, referring to the Bogota Communiqu6 discussed at note 86
supra. There were 79 statements in the nature of reservations. See Final Acts, supra note
11, at 113-32.
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Hemisphere for use by the nations of that area.117 This approach
has the advantage of preventing the lesser developed countries
from being squeezed out of the geosynchronous orbital belt by
prior occupation by satellites of the technologically advanced nations. Although the ITU's planning of orbital positioning has taken
liberal advantage of satellite sharing among various countries, the
Final Acts introduce the possibility that orbital segments will be
reserved for states that will never use them." 8 Considering the
short lifespan of a geosynchronous satellite," 9 the wisdom of reserving space for such countries is questionable when the space
might be profitably used by several generations of satellites before
those countries are capable of utilizing the orbital belt. It may be
argued that these nations, despite their present inability to exploit
satellite technology, might profit by renting their space to more
technologically advanced countries. This argument, while appealing to the poorer countries, fails to account for the fact that allocation of space is a violation of article II of the Space Treaty. 20 For
this reason, such a reservation in advance is per se illegal, unless its
for a satellite currently in
purpose is merely to reserve a safe margin
21
future.
near
the
for
planned
use or
Perhaps the most serious flaw in the ITU's advance allocation
plan is that it effectively takes away orbital slots which could be
used by other types of geosynchronous satellites. 22 In particular,
the probability that solar power stations will be orbited leaves the
number of required geosynchronous orbital positions unknown for
the present. 23 For these reasons, the reservation of space for geosynchronous satellites at this time is unwise. It would be better to
allocate space as needed, thus allowing for technological evolution.
This latter approach was adopted by the ITU for the Western
Hemisphere 2 4 at the insistence of the United States, Canada, and
117. The ITU has divided the world into three regions for telecommunications purposes.
Region I consists of Africa, Europe, the Soviet Union, and Mongolia. The Western Hemisphere comprises Region II, and Region III encompasses Australia and the remainder of
Asia. Press Release, supra note 10, at 4. Regions I and III are affected by the new regulation. Lonberg, supra note 2, at 488.
118. Additionally, nations with serious policy differences, even countries engaged in active hostilities toward each other -'e.g. Ethiopia and the Somali Republic - are called
upon to share broadcast satellites. See Final Acts, supra note 11, at 31, 35 & 54.
119. See note 64 supra.
120. See notes 102-107 supra, and accompanying text.
121. Id.
122. See notes 56-62 supra, and accompanying text.
123. Id.
124. Final Acts, supra note 11, at 21.
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Brazil. 125 Under this "evolutionary plan," orbital assignments will
be made only when a requesting state or agency is ready to orbit a
satellite. 26 In addition, the plan calls for "sharing principles and
prior consultation with other concerned administrations," and
"general planning principles, confirming for example, the equality
of countries, the equal rights for services . . . and equitable rights
of access" to the orbital belt.' 27 Ideally, satellites should be capable of repositioning, or movement from one nominal location to
another, in order to accomodate latecomers. 28 Hopefully, the use
of different frequency bands and the application of new technology
will alleviate the problem of crowding.129
It is nevertheless important that some sort of international regulation of geosynchronous satellites be maintained in order to assure the future equitable use of the orbit. If there is to be such
regulation, there must be a regulator. The ITU 13 ° and INTELSAT' 3 ' have been proposed for this role. INTELSAT, however,
suffers in this respect because Communist nations are non-members. Any attempt at regulation which excludes the Soviet Union
would likely fail, since the Soviet Union could ignore any agreement in which it had not participated. The ITU, although more
widely representative than INTELSAT, suffers from the same lack
of a total overview of the situation. Both agencies are far too concerned with telecommunications problems to be fair in allocating
orbital positions to non-communications satellites. 132 Thus,
neither INTELSAT nor the ITU is competent to supervise an overall regime of orbital regulation.
There is, however, an organization which combines the attributes of impartiality and a non-specialist overview which would allow it to fairly weigh all the factors involved when making an
allocation decision - the United Nations Committee on the Peaceful Uses of Outer Space (COPUOS). In addition to these advan125.
126.
127.
128.
129.
130.

Johnsen, supra note 8, at 85-86.
Id at 85.
L nberg, supra note 2, at 488.
Johnsen, supra note 8, at 85.
Id at 85-86.
Comment, Utilizationof the GeostationaryOrbit-A Needfor OrbitalAIlocation?, 13

COLUM. J. TRANSNAT'L L. 98, 111-13 (1975).

131. Chayes, supra note 24, at 16.
132. See generally Intelsat Operating Agreement, done Aug. 20, 1971, 23 U.S.T. 4091,
T.I.A.S. No. 7532; and G. WALLENSTEIN, supra note 10. These organizations have never
shown an interest in other types of geosynchronous satellites; this is understandable because
they were formed specifically for dealing with telecommunications.
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tages, the Committee already has a degree of expertise in the area
of geosynchronous orbit, having dealt with its problems for the past
33
few years. 1

Another reason for the installation of the Committee as a regulator is the major role that the United Nations has played in the
development of space law. Most notable in this regard was its
function in formulating General Assembly Resolution 1962,134
which led directly to the Space Treaty. 35 In general, the United
136
Nations has played a critical part in the evolution of space law,
and the Committee has done much, if not most, of the work.' 3 7
Thus, the Committee is already an experienced space regulator.
Additionally, it now plays a role as the international registrar of
space objects.138 It would be a logical extension of this function to
give the Committee the power to regulate the geosynchronous orbital belt.
III.

CONCLUSION

The possibility of conflict over rights to positions in the geosynchronous orbital belt makes it necessary that some sort of regulatory scheme be adopted. This plan should not permit latecomers
to be excluded from the orbital belt; neither should it assign orbital
segments indiscriminately to all nations regardless of need. 3 9 To
this end, the ITU should turn over its recent self-appointed role as
regulator of broadcasting satellites to the United Nations Commit133. It is true that COPUOS experiences the same problem of political fragmentation as
does its parent organization, the United Nations. Nevertheless, it has achieved notable success in space law. Additionally, the ITU suffers from the same political malaise. This was
demonstrated by its condemnation of Israel for severing a submarine cable in the eastern
Mediterranean during the 1973 War. Despite a lack of proof of culpability, the ITU condemned Israel, blaming it for the cable-cutting. See Malaga-Torremolinos, supra note 10,
Resolution No. 48, and Reservation XCIX (State of Israel), pt. 3, at 181-82, 249-50.
134. 18 U.N. GAOR, Supp. (No. 15), U.N. Doc. A/5515/Rev. 1 (1963).
135. Space Treaty, supra note 9, Preamble.
136. See, e.g., The Agreement on the Rescue of Astronauts, the Return of Astronauts and
the Return of Objects Launched Into Outer Space, done Apr. 22, 1968, 19 U.S.T. 7570,
T.I.A.S. No. 6599, which was preceded by General Assembly Resolution 2260, 22 U.N.
GAOR, Supp. (No. 16) 11, U.N. Doe. A/6716/Add. 1 (1967). G.A. Res. 2733B, 25 U.N.
GAOR, Supp. (No. 28) 19, U.N. Doc. A/8028 (1970), foreshadowed the Convention on International Liability for Damage Caused by Space Objects, done Mar. 29, 1972, 24 U.S.T.
2389, T.I.A.S. No. 7762 [hereinafter cited as Convention on International Liability].
137. The Committee drafted the Convention on International Liability, see note 136
supra, Preamble,and did extensive work on the Space Treaty, supra note 9 G.A. Res. 2222,
21 U.N. GAOR, Supp. (No. 16) 13, U.N. Doc. A/6316 (1966).
138. See Registration Convention, supra note 109.
139. See notes 127-128 supra, and accompanying text.
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tee on the Peaceful Uses of Outer Space, because of the Committee's imminent qualifications to regulate the totality of interests
involved in the orbital belt. ,40 The Committee should then expand
this function to include the regulation of all geosynchronous satellites. In allocating orbital positions, the Committee should utilize
14
the evolutionary principle. '
Because of the rash action taken by the ITU in 1977,142 the
nations of the Eastern Hemisphere have gained an expectation interest in much of the geosynchronous orbital belt. National pride
will make it difficult to repair the damage done by this departure
from the Space Treaty's principles of no sovereignty, freedom of
use, and non-appropriation.143 Nevertheless, the attempt should
be made. The importance of the geosynchronous orbital belt demands that the optimum possible use thereof be made, so that, in
accordance with the Space Treaty, the benefits of geosynchronous
satellites may be made available to all mankind.
Kim G. Gibbons

140.
141.
142.
143.

See
See
See
See

notes
notes
notes
notes

132-138 supra, and accompanying text.
124-129 supra, and accompanying text.
114-123 supra, and accompanying text.
92-107 supra, and accompanying text.
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